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(54) PHOTOCATALYTIC COATING MATERIAL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating materia] containing photo catalytic particles, a binder and a solvent, and capable 
of simply and easily forming photocatalytic membrane having excellent photocatalytic function on the surface of an article, and 
further to provide an article on which photocatalytic membrane having excellent photocatalytic function is formed. 
SOLUTION: This photocatalytic coating material composition is prepared by including (A) at least one kind of compounds selected 
from the group consisting a dicarboxylic acid and its derivative, (B) photocatalytic particles, (C) a binder and (D) a solvent. This 
article on which photocatalytic membrane having excellent photocatalytic function is formed is produced by applying or straying 
the photocatalytic material composition to the surface of an article and then drying it. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light catalytic coating constituent characterized by coming at least to contain a kind of compound chosen from the 
group which consists of dicarboxylic acid and its derivative, a photocataiyst particle, a binder, and a solvent. 

[Claim 2] The light catalytic coating constituent according to claim 1 with which the content of at least a kind of compound chosen 
from the group which consists of dicarboxylic acid and its derivative is characterized by being 0.5 - 500 % of the weight to a 
photocataiyst particle. 

[Claim 3] The light catalytic coating constituent according to claim 1 characterized by the content of a photocataiyst particle being 
0.01 - 10 % of the weight. 

[Claim 4] The light catalytic coating constituent according to claim 1 characterized by a photocataiyst particle being titanium oxide 
which has the mean particle diameter of the range of 1-500nm. 

[Claim 5] The light catalytic coating constituent according to claim 1 with which a binder is characterized by being the hydrolysis 
product of a hydrolysis nature silicon compound. 

[Claim 6] A hydrolysis nature silicon compound is Sin On-1. Light catalytic coating constituent according to claim 5 characterized 
by being alkyl silicate expressed with (OR)2n+2 (a carbon number 1-6R, as for however, n alkyl group of 1-4). 
[Claim 7] The light catalytic coating constituent according to claim 1 characterized by a solvent being the thing which comes to 
contain alcohol. 

[Claim 8] Goods characterized by coming to form the photocataiyst film on the front face of goods using a light catalytic coating 
constituent according to claim 1 . 

[Claim 9] The manufacture approach of the goods which come to form the photocataiyst film which applies a light catalytic coating 
constituent according to claim 1 on the surface of goods, or sprays, carries out, and is subsequently characterized by drying. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the goods in which the light catalytic coating constituent for using for formation of 

the photocatalyst film and the photocatalyst film were formed, and its manufacture approach. 

[0002] 

[Description of the Prior Art] If the light which has the energy more than the band gap in titanium oxide is irradiated, optical 
pumping will be carried out and an electron hole and an electron will be generated on a titanium oxide particle front face. Since the 
electron hole produced especially on the titanium oxide particle front face has very powerful oxidizing power, it can remove 
deleterious material, such as harmful matter, a malodorous substance, stimulative matter, an environmental pollutant, mold, algae, 
and bacteria. Thus, if light is irradiated, generally a photocatalyst function, a call, and recent-years research are briskly done in the 
aforementioned deleterious material removal function which discovers the matter which the electron of a valence band excites by 
the photocatalyst, the call, and optical pumping. Furthermore, using this photocatalyst function, the front face of goods is made into 
a hydrophilic property, that it is hard to adhere dirt, it can carry out. or cloudiness can also be prevented, and the application scene 
of a photocatalyst is spreading. 

[0003] Although a photocatalyst is used according to each application in the condition of fine particles, the condition of a Plastic 
solid, the condition of the sol which distributed the photocatalyst, and the condition of having fixed to the front face of goods, it is 
used in many cases in the condition of having fixed to the front face of goods from the merit of handling, like scattering and the 
outflow from the system of reaction being prevented. Furthermore, to use the aforementioned hydrophilization function, it is 
necessary to form and fix the photocatalyst film in homogeneity on the surface of goods. In order to fix a photocatalyst, since the 
light catalytic coating constituent which made the binder and the solvent distribute a photocatalyst particle can be applied on the 
surface of goods or the approach which has sprayed enough and is carried out can form the photocatalyst film in homogeneity, it is 
a desirable approach. 
[0004] 

[Problem(s) to be Solved by the Invention] If the photocatalyst film is formed using the aforementioned light catalytic coating 
constituent which comes to contain a photocatalyst particle, a binder, and a solvent, a photocatalyst particle is easy to be covered 
with a binder, and may be unable to discover an original photocatalyst function easily, and the further improvement is called for. 
[0005] 

[Means for Solving the Problem] When this invention persons made a kind of compound chosen from the group which consists of 
dicarboxylic acid and its derivative as a result of examining many things, in order to create the photocatalyst film which can 
discover the further excellent photocatalyst function, the photocatalyst particle, the binder, and the solvent contain at least and 
considered as the light catalytic coating constituent, they completed a header and this invention for the desired photocatalyst film 
being obtained. That is, this invention is to offer the light catalytic coating constituent which forms the photocatalyst film which has 
the outstanding photocatalyst function. Furthermore, it is in offering the goods which come to form the photocatalyst film using the 
light catalytic coating constituent, and its manufacture approach. 
[0006] 

[Embodiment of the Invention] This invention is a light catalytic coating constituent characterized by making it come at least to 
contain a kind of compound chosen from the group which consists of dicarboxylic acid and its derivative, a photocatalyst particle, a 
binder, and a solvent. The light catalytic coating constituent of this invention can mix at least a kind of compound and photocatalyst 
particle which are chosen from the group which consists of dicarboxylic acid and its derivative, a binder, and a solvent with a 
conventional method, respectively, and can be manufactured. 

[0007] A photocatalyst particle is a particle which will discover a photocatalyst function if the light of wavelength with the energy 
more than the band gap is irradiated, and well-known metallic-compounds semi-conductors, such as titanium oxide, a zinc oxide, 
tungstic oxide, ferrous oxide, and strontium titanate, can be used combining a single or two sorts or more. It has an especially high 
photocatalyst function and stable and harmless titanium oxide is chemically desirable. The range of 1-500nm is desirable, and the 
range which is 1-100nm is more desirable, and since the mean particle diameter of this titanium oxide has the photocatalyst 
function excellent in the range of 1-1 Onm, it is [ its range which is 1-50nm is still more desirable, and ] the most desirable. 
Furthermore, when at least a kind of metal chosen from the group which consists of V, Fe, Co, nickel, Cu, Zn. Ru, Rh, Pd, Ag, Pt, 
and Au as the second component on the interior of a photocatalyst particle and/or its front face, and/or metallic compounds are 
made to contain, since it has a still higher photocatalyst function, it is desirable. As the aforementioned metallic compounds, a 
metal ion etc. is included in a metaled oxide, a hydroxide, an oxy-hydroxide, a sulfate, a halogenide, a nitrate, and a pan, for example. 
The content of the second component can be suitably set up with the matter. As a photocatalyst particle which makes an 
aforementioned metal and/or metallic compounds contain, titanium oxide is desirable. They are about 0.01 - 10 % of the weight, the 
loadings of a photocatalyst particle have 0.05 - 5 desirable % of the weight in a light catalytic coating constituent, its 0.1 - 5 % of 
the weight is more desirable to it, and its 0.1 - 1 % of the weight is still more desirable to it. Since it will be hard coming to form the 
photocatalyst film if [ than the above-mentioned range ] more [ a photocatalyst function will tend to fall if there are few loadings of 
a photocatalyst particle than the above-mentioned range and ], it is not desirable. 

[0008] The photocatalyst particle used in this invention is obtained by the well-known approach. As an approach of obtaining 
titanium oxide, for example. ** sulfuric-acid titanium, sulfuric-acid titanyl, The need is accepted in titanium compounds, such as a 
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titanium chloride and a titanium alkoxide. Under existence of the seed for nucleation The approach and ** need which carry out 
heating hydrolysis are accepted. Under existence of the seed for nucleation Sulfuric-acid titanium. Alkali is added to titanium 
compounds, such as sulfuric-acid titanyl, a titanium chloride, and a titanium alkoxide. There is the approach of calcinating or 
hydrothermal processing the titanium oxide obtained by the approach of the approach of carrying out vapor phase oxidation of the 
approach and ** titanium chloride to neutralize, the titanium alkoxide, etc., the ** aforementioned **, and ** etc., and since 
especially the titanium oxide obtained by the approach of the aforementioned ** has the high photocatalyst function, it is desirable. 
In this invention, it is not asked that the crystal mold is titanium oxide including what is generally called water titanium oxide 
besides titanium oxide, hydration titanium oxide, metatitanic acid, an alt.titanic acid, hydroxylation titanium, etc. On the interior of a 
photocatalyst particle, and/or its front face, as the second component, V. In order to make at least a kind of metal chosen from the 
group which consists of Fe, Co, nickel, Cu, Zn, Ru, Rh, Pd. Ag, Pt, and Au. and/or metallic compounds contain In case a 
photocatalyst particle is manufactured, this metal and/or these metallic compounds are added. After manufacturing the approach 
and photocatalyst particle which are made to adsorb, add and this metal and/or these metallic compounds are made to adsorb, it 
can heat if needed or the approach which has returned enough and is carried out if needed can be used. 
[0009] If the thing of the condition of a sol is used, since the smooth photocatalyst film and the photocatalyst film with high 
transparency will be easy to be obtained, a photocatalyst particle is desirable. For example, in order to obtain a titanium oxide sol, 
amalgam-decomposition processing of the titanium oxide, such as (1) water titanium oxide, can be carried out with a monobasic 
acid and its salt, or after adding (2) titanium tetrachlorides in low-temperature water, it can dialyze, or a titanium alkoxide can be 
added in (3) hydrochloric-acid water solutions, and it can obtain. In the approach of the above (1), water titanium oxide can carry 
out heating hydrolysis of the titanium compounds, such as water-soluble inorganic titanium compounds, such as for example, 
sulfuric-acid titanium, sulfuric-acid titanyl, and a titanium tetrachloride, or adds alkali, such as a sodium hydroxide, a potassium 
hydroxide, and aqueous ammonia, in a titanium compound water solution, neutralizes, and can be obtained. The water titanium oxide 
obtained by hydrolyzing usually neutralizes this thing with alkali, after it removes solid liquid separation and the sulfuric-acid root 
which washes, dehydrates and remains inside as much as possible, adds monobasic acids, such as a hydrochloric acid, a nitric acid, 
an acetic acid, a chloric acid, and the Krol acid, or the salt of those to this dehydrate, and carries out amalgam-decomposition 
processing. The titanium oxide sol generated by amalgam-decomposition processing contains a monobasic acid or its salt as a 
distributed stabilizing agent, and usually shows with a pH of three or less acidity. The particle diameter of a titanium oxide particle 
can be made more detailed by performing heating hydrolysis, lowering neutralization temperature, or making neutralization late. 
Thus, if alkali is gradually added to a stable titanium oxide sol by pH of the obtained acid range and pH is raised, a stable titanium 
oxide sol will be obtained by pH of a neutral region and an alkaline region. An impurity is also removable from the titanium oxide sol 
of the obtained neutral region and an alkaline region if needed. 

[0010] The product obtained as a binder by, for example, hydrolyzing hydrolysis nature silicon compounds, such as alkyl silicate, 
halogenation silicon, and these partial hydrolysates, Silicon compounds, such as a silica, colloidal silica, water glass, and 
organopolysiloxane, Phosphate, such as phosphoric-acid zinc and aluminium phosphate, heavy phosphate, cement, A kind of binders, 
such as organic system binders, such as inorganic system binders, such as lime, gypsum, a frit for enamels, glaze for glass lining, 
and plaster, a fluorine system polymer, and a silicone system polymer, or two sorts or more may be blended. A binder needs to 
choose the class of binder suitably according to a use scene, and extent and application of a photocatalyst function, in order to 
deteriorate by the photocatalyst function of a photocatalyst or to decompose. Since the rate of degradation by the photocatalyst 
function which a photocatalyst particle has, and decomposition is very slow as a binder, the hydrolysis product of hydrolysis nature 
silicon compounds, such as alkyl silicate, a silicone system polymer, and a fluorine system polymer are desirable. Alkyl silicate is Sin 
On-1 as a general formula. The compound expressed with (OR)2n+2 (however, in Si silicon and O show oxygen and R shows an 
alkyl group.) is said, n is 1-6 and that [ R's ] whose carbon number is the alkyl group of 1-4 is more desirable at a point with many 
rates of silicon. They are converted into solid content and are about 10 - 2000 % of the weight to a photocatalyst particle, the 
loadings of a binder have 25 - 1000 desirable % of the weight, its 25 - 500 % of the weight is more desirable, and its 25 - 250 % of 
the weight is still more desirable. Since it will become easy for a photocatalyst function to fall if [ than the above-mentioned 
range ] more [ when there were few loadings of a binder than the above-mentioned range and it considers as the photocatalyst 
film / a photocatalyst tends to **** and ], it is not desirable. 

[0011] As a solvent, an inorganic solvent or organic solvents, and those mixture can be used. As an inorganic solvent, water is 
desirable. As an organic solvent, alcohols, such as a methanol, ethanol, 2-propanol, and ethylene glycol, and ketones can be used. 
The thing which comes to contain alcohol from the point of handling nature and coating nature is desirable. The loadings of a 
solvent can be suitably set up according to workability. 

[0012] The light catalytic coating constituent of this invention is made to contain at least a kind of compound chosen from the 
group which consists of dicarboxylic acid and its derivative. Dicarboxylic acid is an organic compound which has two carboxyl group 
COOH(s) in intramolecular, for example, aromatic series dicarboxylic acid, such as aliphatic series partial saturation dicarboxylic 
acid, such as aliphatic series saturation dicarboxylic acid, such as oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an 
adipic acid, a pimelic acid, a suberic acid, an azelaic acid, and a sebacic acid, a maleic acid, and a fumaric acid, a phthalic acid, 
isophthalic acid, and a terephthalic acid, etc. can be used. A dicarboxylic acid derivative is a compound which dicarboxylic acid, 
such as the esterification object of the aforementioned dicarboxylic acid, a salt of dicarboxylic acid, a dicarboxylic acid anhydride, 
dicarboxylic acid azide, a dicarboxylic acid amide, and dicarboxylic acid imide, has the change on the structure of an element, and is 
made into it, for example, dicarboxylic acid methyl, dicarboxylic acid ethyl, dicarboxylic acid propyl, dicarboxylic acid butyl, 
dicarboxylic acid sodium, dicarboxylic acid ammonium, etc. can be used. Moreover, trade name Rowdy ASORUBU (made in RO - NU 
PURAN Japan) which blended the goods containing dicarboxylic acid or its derivative, for example, three sorts of dicarboxylic acid 
ester, may be used. It is about 0.5 - 500 % of the weight to the photocatalyst particle in a light catalytic coating constituent, the 
content of dicarboxylic acid and its derivative has 5 - 500 desirable % of the weight, its 10 - 500 % of the weight is more desirable, 
and its 25 - 250 % of the weight is still more desirable. Since the remarkable effectiveness beyond it is hard to accept even if it will 
be hard to discover the addition effectiveness and will make [ more ] it than the above-mentioned range, if there are few contents 
of dicarboxylic acid and its derivative than the above-mentioned range, it is not desirable. In addition, it is guessed that the 
mechanism of action by containing dicarboxylic acid or its derivative can improve a photocatalyst function, especially a 
hydrophilization function when it is thought that there is an operation which makes the vapor rate of a solvent slow or promotes the 
cure rate of a binder as an acid catalyst although it is not yet clear and the photocatalyst film created using the light catalytic 
coating constituent containing dicarboxylic acid or its derivative becomes porosity. In addition, the light catalytic coating 
constituent of this invention may be made to contain various additives, such as a dispersant. a surfactant, a curing agent, and a 
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cross linking agent, in addition to at least a kind of compound and photocatalyst particle which are chosen from the group which 
consists of dicarboxylic acid and its derivative, a binder, and a solvent. 

[0013] Next, they are the goods characterized by this invention coming to form the photocatalyst film on the front face of goods 
using the aforementioned light catalytic coating constituent. As goods, the goods of the metal quality of the materials, such as 
alloys, such as metals, such as goods of the organic quality of the materials, such as goods of quality of non-equipments, such as 
ceramics and glass, plastics, rubber, a tree, and paper, and aluminum, and a rope, can be used. It is not restricted to especially the 
magnitude or the form of goods. The thickness of the photocatalyst film formed on goods can be suitably set up according to an 
application, for example, can be made into the thickness which is about 0.01-100 micrometers. In order to form the photocatalyst 
film on goods using the light catalytic coating constituent of this invention It can carry out by applying or spraying a light catalytic 
coating constituent on goods. Specifically For example, the sinking-in method, a DIP coating method, a spinner coating method, A 
blade coating method, a roller coating method, a wire bar coating method. It can apply by the usual approaches, such as the 
reverse-roll-coating method, brush painting, and the sponge applying method, or can spray by the usual approaches, such as a 
spray coating method. Thus, after applying or spraying, it dries or calcinates and a solvent is removed. As for the temperature of 
desiccation or baking, it is desirable to carry out at temperature lower than 700 degrees C. and it is more desirable to carry out at 
the temperature which is room temperature -500 degree C. In this case, since it will become easy for a photocatalyst function to 
fall if higher than 700 degrees C, it is not desirable. It may decompose or the compound which is chosen from the group which 
consists of dicarboxylic acid and its derivative in the case of desiccation and baking and which a kind contained at least may 
evaporate. Furthermore, in order to solidify the used binder if needed, approaches, such as UV irradiation, may be used. In addition, 
before applying a light catalytic coating constituent to goods or spraying and making it them, by considering organic system binders 
and the aforementioned inorganic system binders, such as the aforementioned organic system binder, acrylic resin, an epoxy resin, 
polyester resin, melamine resin, urethane resin, and alkyd resin, as a primer or paint, it may apply to goods beforehand, or you may 
spray and carry out if needed. t 

[0014] The goods in which the photocatalyst film of this invention was formed are useful as a photocatalyst. Deleterious material, 
such as the toxic material which exists in the surroundings of it by making the light of wavelength with the energy more than the 
band gap of a photocatalyst irradiate, a malodorous substance, the stimulative matter, an environmental pollutant, a bacillus, mold, 
algae, and bacteria, is removable, and also the front face of goods is made into a hydrophilic property, dirt can be prevented or 
cloudiness can be prevented. The light containing ultraviolet rays etc. is mentioned as a light to irradiate, for example, light, such as 
sunlight, a fluorescent lamp, the black light, a halogen lamp, a xenon flash tube, and a mercury-vapor lamp, can be used. When using 
titanium oxide as a photocatalyst especially, the light containing a 300-400nm near ultraviolet ray is desirable. An exposure, 
irradiation time, etc. of light can be suitably set up with the class and amount of the matter to process. 
[0015] 

[Example] Although the example of this invention is shown below, this invention is not limited to these examples. 

[0016] Succinic-acid dimethyl and isopropanol were added in the example 1 light catalytic coatings (ST-K03, Ishihara Sangyo 

[ Kaisha, Ltd. ] make: what blended the hydrolysis product of a hydrolysis nature silicon compound as a binder, and blended water 

and alcohol for the sol which contains titanium oxide with a mean particle diameter of 30nm as a photocatalyst as a solvent), and 

the light catalytic coating constituent (sample A) of this invention was obtained. Titanium oxide concentration is 2 % of the weight, 

and this sample A is the silicon in a silicon compound Si02 The converted amount (solid content) contained succinic-acid dimethyl 

245% of the weight to titanium oxide 100% of the weight to titanium oxide. 

[0017] In example 2 example 1, except having replaced with succinic-acid dimethyl and having used adipic-acid dimethyl, it 
processed like the example 1 and the light catalytic coating constituent (sample B) of this invention was obtained. Titanium oxide 
concentration is 2 % of the weight, and this sample B is the silicon in a silicon compound Si02 Adipic-acid dimethyl contained the 
converted amount (solid content) 245% of the weight to titanium oxide 100% of the weight to titanium oxide. 
[0018] In example 3 example 1, except having replaced with succinic-acid dimethyl and having used glutaric-acid dimethyl, it 
processed like the example 1 and the light catalytic coating constituent (sample C) of this invention was obtained. Titanium oxide 
concentration is 2 % of the weight, and this sample C is the silicon in a silicon compound Si02 The converted amount (solid 
content) contained glutaric-acid dimethyl 245% of the weight to titanium oxide 100% of the weight to titanium oxide. 
[0019] In example of comparison 1 example 1. except not using succinic-acid dimethyl, it processed like the example 1 and the light 
catalytic coating constituent (sample D) was obtained. Titanium oxide concentration is 2 % of the weight, and this sample D is the 
silicon in a silicon compound Si02 The converted amount (solid content) was contained 100% of the weight to titanium oxide. 
[0020] Using the spin coater (Mikasa, Inc make: 1H-360S), by setting a rotational frequency to 1500rpm, applied to the glass plate 
in 10 seconds, it was made to dry for 10 minutes at the temperature of 150 degrees C after that, and the light catalytic coating 
constituent (samples A, B, C, and D) obtained in the aforementioned example and the example of a comparison was used as the 
test panel (goods). It is ultraviolet-rays quantity of light 1 mW/cm2 using these test panels (goods) to a contact angle (inside of 
Table 1, data for optical irradiation time 0 minute) with water after leaving it in a dark place for 24 hours, and a test panel (goods). 
The result of having measured the contact angle with water after carrying out the predetermined time exposure of the black light is 
shown in Table 1 . This result showed that the test panel (goods) using the light catalytic coating constituent of this invention was 
excellent in a contact angle with water being low (it being able to consider as the range which is 0-10 degrees), and the fall of the 
contact angle under an optical exposure being early, i.e., initial hydrophilization activity, also before an optical exposure. 
[0021] 
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[0022] Next, the result of having held the aforementioned test panel (goods) with which ultraviolet rays were irradiated and the 
contact angle of water became 0 degree in the dark place is shown in Table 2. This result showed that the test panel (goods) using 
the light catalytic coating constituent of this invention tends to maintain the condition that a contact angle is low, i.e., excel also in 
the maintenance nature of hydrophilization activity. 
[0023] 

[Table 2] 
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[0024] Next, the dirt component was made to adhere to the aforementioned test panel (goods) with which ultraviolet rays were 
irradiated and the contact angle of water became 0 degree, and the recoverability of hydrophilization activity was investigated. The 
spin coater (Mikasa, Inc make: 1H-360S) was used for each test panel (goods) for the xylene solution of 0.005% of linolic acid 
triglyceride, and it applied in 10 seconds by having set the rotational frequency to "lOOOrpm, and was made to dry for 10 minutes at 
the temperature of 100 degrees C after that. These test panels (goods) are used and it is ultraviolet-rays quantity of light 1 
mW/cm2 to a contact angle with the water before an optical exposure, and a test panel (goods). The result of having measured the 
contact angle with water after carrying out the predetermined time exposure of the black light is shown in Table 3. This result 
showed that the test panel (goods) using the light catalytic coating constituent of this invention was excellent in recoverability with 
the fall of the contact angle under an optical exposure a contact angle with water is low and early, i.e., hydrophilization activity, also 
before an optical exposure. 



[0025] 
[Table 3] 
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[0026] 

[Effect of the Invention] This invention is a light catalytic coating constituent characterized by coming at least to contain a kind of 
compound chosen from the group which consists of dicarboxylic acid and its derivative, a photocatalyst particle, a binder, and a 
solvent, can create the photocatalyst film excellent in the photocatalyst function, and can give a photocatalyst function simple on 
the surface of goods. Especially the light catalytic coating constituent of this invention can form the photocatalyst film excellent in 
the hydrophilization function (the maintenance nature of initial hydrophilization activity and hydrophilization activity, recoverability 
of hydrophilization activity), and can obtain goods excellent in antifouling property, fog resistance, etc. Moreover, this invention is 
goods characterized by coming to form the photocatalyst film on the front face of goods using the aforementioned light catalytic 
coating constituent, and can be broadly used for industrial use or home use as the goods which have a photocatalyst function, 
especially goods excellent in the hydrophilization function. Moreover, it is the manufacture approach of the goods which come to 
form the photocatalyst film which this invention applies the aforementioned light catalytic coating constituent on the surface of 
goods, or sprays and carries out it, and is subsequently characterized by drying, and a photocatalyst function can be given to the 
front face of all goods, and the goods which have a photocatalyst function can be manufactured simple. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the goods in which the light catalytic coating constituent for using for formation of 
the photocatalyst film and the photocatalyst film were formed, and its manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] If the light which has the energy more than the band gap in titanium oxide is irradiated, optical 
pumping will be carried out and an electron hole and an electron will be generated on a titanium oxide particle front face. Since the 
electron hole produced especially on the titanium oxide particle front face has very powerful oxidizing power, it can remove 
deleterious material, such as harmful matter, a malodorous substance, stimulative matter, an environmental pollutant, mold, algae, 
and bacteria. Thus, if light is irradiated, generally a photocatalyst function, a call, and recent-years research are briskly done in the 
aforementioned deleterious material removal function which discovers the matter which the electron of a valence band excites by 
the photocatalyst, the call, and optical pumping. Furthermore, using this photocatalyst function, the front face of goods is made into 
a hydrophilic property, that it is hard to adhere dirt, it can carry out, or cloudiness can also be prevented, and the application scene 
of a photocatalyst is spreading. 

[0003] Although a photocatalyst is used according to each application in the condition of fine particles, the condition of a Plastic 
solid, the condition of the sol which distributed the photocatalyst, and the condition of having fixed to the front face of goods, it is 
used in many cases in the condition of having fixed to the front face of goods from the merit of handling, like scattering and the 
outflow from the system of reaction being prevented. Furthermore, to use the aforementioned hydrophilization function, it is 
necessary to form and fix the photocatalyst film in homogeneity on the surface of goods. In order to fix a photocatalyst, since the 
light catalytic coating constituent which made the binder and the solvent distribute a photocatalyst particle can be applied on the 
surface of goods or the approach which has sprayed enough and is carried out can form the photocatalyst film in homogeneity, it is 
a desirable approach. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] This invention is a light catalytic coating constituent characterized by coming at least to contain a kind of 
compound chosen from the group which consists of dicarboxylic acid and its derivative, a photocatalyst particle, a binder, and a 
solvent, can create the photocatalyst film excellent in the photocatalyst function, and can give a photocatalyst function simple on 
the surface of goods. Especially the light catalytic coating constituent of this invention can form the photocatalyst film excellent in 
the hydrophilization function (the maintenance nature of initial hydrophilization activity and hydrophilization activity, recoverability 
of hydrophilization activity), and can obtain goods excellent in antifouling property, fog resistance, etc. Moreover, this invention is 
goods characterized by coming to form the photocatalyst film on the front face of goods using the aforementioned light catalytic 
coating constituent, and can be broadly used for industrial use or home use as the goods which have a photocatalyst function, 
especially goods excellent in the hydrophilization function. Moreover, it is the manufacture approach of the goods which come to 
form the photocatalyst film which this invention applies the aforementioned light catalytic coating constituent on the surface of 
goods, or sprays and carries out it, and is subsequently characterized by drying, and a photocatalyst function can be given to the 
front face of all goods, and the goods which have a photocatalyst function can be manufactured simple. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] If the photocatalyst film is formed using the aforementioned light catalytic coating 
constituent which comes to contain a photocatalyst particle, a binder, and a solvent, a photocatalyst particle is easy to be covered 
with a binder, and may be unable to discover an original photocatalyst function easily, and the further improvement is called for. 
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MEANS 



[Means for Solving the Problem] When this invention persons made a kind of compound chosen from the group which consists of 
dicarboxylic acid and its derivative as a result of examining many things, in order to create the photocatalyst film which can 
discover the further excellent photocatalyst function, the photocatalyst particle, the binder, and the solvent contain at least and 
considered as the light catalytic coating constituent, they completed a header and this invention for the desired photocatalyst film 
being obtained. That is, this invention is to offer the light catalytic coating constituent which forms the photocatalyst film which has 
the outstanding photocatalyst function. Furthermore, it is in offering the goods which come to form the photocatalyst film using the 
light catalytic coating constituent, and its manufacture approach. 
[0006] 

[Embodiment of the Invention] This invention is a light catalytic coating constituent characterized by making it come at least to 
contain a kind of compound chosen from the group which consists of dicarboxylic acid and its derivative, a photocatalyst particle, a 
binder, and a solvent. The light catalytic coating constituent of this invention can mix at least a kind of compound and photocatalyst 
particle which are chosen from the group which consists of dicarboxylic acid and its derivative, a binder, and a solvent with a 
conventional method, respectively, and can be manufactured. 

[0007] A photocatalyst particle is a particle which will discover a photocatalyst function if the light of wavelength with the energy 
more than the band gap is irradiated, and well-known metallic-compounds semi-conductors, such as titanium oxide, a zinc oxide, 
tungstic oxide, ferrous oxide, and strontium titanate, can be used combining a single or two sorts or more. It has an especially high 
photocatalyst function and stable and harmless titanium oxide is chemically desirable. The range of 1-500nm is desirable, and the 
range which is 1-100nm is more desirable, and since the mean particle diameter of this titanium oxide has the photocatalyst 
function excellent in the range of 1-1 Onm, it is [ its range which is 1-50nm is still more desirable, and ] the most desirable. 
Furthermore, when at least a kind of metal chosen from the group which consists of V, Fe, Co, nickel, Cu, Zn, Ru, Rh, Pd, Ag, Pt, 
and Au as the second component on the interior of a photocatalyst particle and/or its front face, and/or metallic compounds are 
made to contain, since it has a still higher photocatalyst function, it is desirable. As the aforementioned metallic compounds, a 
metal ion etc. is included in a metaled oxide, a hydroxide, an oxy-hydroxide, a sulfate, a halogenide, a nitrate, and a pan, for example. 
The content of the second component can be suitably set up with the matter. As a photocatalyst particle which makes an 
aforementioned metal and/or metallic compounds contain, titanium oxide is desirable. They are about 0.01 - 10 % of the weight, the 
loadings of a photocatalyst particle have 0.05 - 5 desirable % of the weight in a light catalytic coating constituent, its 0.1 - 5 % of 
the weight is more desirable to it, and its 0.1 - 1 % of the weight is still more desirable to it. Since it will be hard coming to form the 
photocatalyst film if [ than the above-mentioned range ] more [ a photocatalyst function will tend to fall if there are few loadings of 
a photocatalyst particle than the above-mentioned range and ], it is not desirable. 

[0008] The photocatalyst particle used in this invention is obtained by the well-known approach. As an approach of obtaining 
titanium oxide, for example, ** sulfuric-acid titanium, sulfuric-acid titanyl, The need is accepted in titanium compounds, such as a 
titanium chloride and a titanium alkoxide. Under existence of the seed for nucleation The approach and ** need which carry out 
heating hydrolysis are accepted. Under existence of the seed for nucleation Sulfuric-acid titanium, Alkali is added to titanium 
compounds, such as sulfuric-acid titanyl, a titanium chloride, and a titanium alkoxide. There is the approach of calcinating or 
hydrothermal processing the titanium oxide obtained by the approach of the approach of carrying out vapor phase oxidation of the 
approach and ** titanium chloride to neutralize, the titanium alkoxide. etc., the ** aforementioned **, and ** etc., and since 
especially the titanium oxide obtained by the approach of the aforementioned ** has the high photocatalyst function, it is desirable. 
In this invention, it is not asked that the crystal mold is titanium oxide including what is generally called water titanium oxide 
besides titanium oxide, hydration titanium oxide, metatitanic acid, an alt.titanic acid, hydroxylation titanium, etc. On the interior of a 
photocatalyst particle, and/or its front face, as the second component, V, In order to make at least a kind of metal chosen from the 
group which consists of Fe, Co, nickel, Cu, Zn, Ru, Rh, Pd, Ag, Pt, and Au, and/or metallic compounds contain In case a 
photocatalyst particle is manufactured, this metal and/or these metallic compounds are added. After manufacturing the approach 
and photocatalyst particle which are made to adsorb, add and this metal and/or these metallic compounds are made to adsorb, it 
can heat if needed or the approach which has returned enough and is carried out if needed can be used. 
[0009] If the thing of the condition of a sol is used, since the smooth photocatalyst film and the photocatalyst film with high 
transparency will be easy to be obtained, a photocatalyst particle is desirable. For example, in order to obtain a titanium oxide sol, 
amalgam-decomposition processing of the titanium oxide, such as (1) water titanium oxide, can be carried out with a monobasic 
acid and its salt, or after adding (2) titanium tetrachlorides in low-temperature water, it can dialyze, or a titanium alkoxide can be 
added in (3) hydrochloric-acid water solutions, and it can obtain. In the approach of the above (1), water titanium oxide can carry 
out heating hydrolysis of the titanium compounds, such as water-soluble inorganic titanium compounds, such as for example, 
sulfuric-acid titanium, sulfuric-acid titanyl, and a titanium tetrachloride, or adds alkali, such as a sodium hydroxide, a potassium 
hydroxide, and aqueous ammonia, in a titanium compound water solution, neutralizes, and can be obtained. The water titanium oxide 
obtained by hydrolyzing usually neutralizes this thing with alkali, after it removes solid liquid separation and the sulfuric-acid root 
which washes, dehydrates and remains inside as much as possible, adds monobasic acids, such as a hydrochloric acid, a nitric acid, 
an acetic acid, a chloric acid, and the Krol acid, or the salt of those to this dehydrate, and carries out amalgam-decomposition 
processing. The titanium oxide sol generated by amalgam-decomposition processing contains a monobasic acid or its salt as a 
distributed stabilizing agent, and usually shows with a pH of three or less acidity. The particle diameter of a titanium oxide particle 
can be made more detailed by performing heating hydrolysis, lowering neutralization temperature, or making neutralization late. 
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Thus, if alkali is gradually added to a stable titanium oxide sol by pH of the obtained acid range and pH is raised, a stable titanium 
oxide sol will be obtained by pH of a neutral region and an alkaline region. An impurity is also removable from the titanium oxide sol 
of the obtained neutral region and an alkaline region if needed. 

[0010] The product obtained as a binder by, for example, hydrolyzing hydrolysis nature silicon compounds, such as alkyl silicate, 
halogenation silicon, and these partial hydrolysates, Silicon compounds, such as a silica, colloidal silica, water glass, and 
organopolysiloxane, Phosphate, such as phosphoric-acid zinc and aluminium phosphate, heavy phosphate, cement, A kind of binders, 
such as organic system binders, such as inorganic system binders, such as lime, gypsum, a frit for enamels, glaze for glass lining, 
and plaster, a fluorine system polymer, and a silicone system polymer, or two sorts or more may be blended. A binder needs to 
choose the class of binder suitably according to a use scene, and extent and application of a photocatalyst function, in order to 
deteriorate by the photocatalyst function of a photocatalyst or to decompose. Since the rate of degradation by the photocatalyst 
function which a photocatalyst particle has, and decomposition is very slow as a binder, the hydrolysis product of hydrolysis nature 
silicon compounds, such as alkyl silicate, a silicone system polymer, and a fluorine system polymer are desirable. Alkyl silicate is Sin 
On-1 as a general formula. The compound expressed with (OR)2n+2 (however, in Si silicon and O show oxygen and R shows an 
alkyl group.) is said, n is 1-6 and that [ R's ] whose carbon number is the alkyl group of 1-4 is more desirable at a point with many 
rates of silicon. They are converted into solid content and are about 10 - 2000 % of the weight to a photocatalyst particle, the 
loadings of a binder have 25 - 1000 desirable % of the weight, its 25 - 500 % of the weight is more desirable, and its 25 - 250 % of 
the weight is still more desirable. Since it will become easy for a photocatalyst function to fall if [ than the above-mentioned 
range ] more [ when there were few loadings of a binder than the above-mentioned range and it considers as the photocatalyst 
film / a photocatalyst tends to **** and ], it is not desirable. 

[001 1] As a solvent, an inorganic solvent or organic solvents, and those mixture can be used. As an inorganic solvent, water is 
desirable. As an organic solvent, alcohols, such as a methanol, ethanol, 2-propanol, and ethylene glycol, and ketones can be used. 
The thing which comes to contain alcohol from the point of handling nature and coating nature is desirable. The loadings of a 
solvent can be suitably set up according to workability. 

[0012] The light catalytic coating constituent of this invention is made to contain at least a kind of compound chosen from the 
group which consists of dicarboxylic acid and its derivative. Dicarboxylic acid is an organic compound which has two carboxyl group 
COOH(s) in intramolecular, for example, aromatic series dicarboxylic acid, such as aliphatic series partial saturation dicarboxylic 
acid, such as aliphatic series saturation dicarboxylic acid, such as oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an 
adipic acid, a pimelic acid, a suberic acid, an azelaic acid, and a sebacic acid, a maleic acid, and a fumaric acid, a phthalic acid, 
isophthalic acid, and a terephthalic acid, etc. can be used. A dicarboxylic acid derivative is a compound which dicarboxylic acid, 
such as the esterifi cation object of the aforementioned dicarboxylic acid, a salt of dicarboxylic acid, a dicarboxylic acid anhydride, 
dicarboxylic acid azide, a dicarboxylic acid amide, and dicarboxylic acid imide, has the change on the structure of an element, and is 
made into it, for example, dicarboxylic acid methyl, dicarboxylic acid ethyl, dicarboxylic acid propyl, dicarboxylic acid butyl, 
dicarboxylic acid sodium, dicarboxylic acid ammonium, etc. can be used. Moreover, trade name Rowdy ASORUBU (made in RO - NU 
PURAN Japan) which blended the goods containing dicarboxylic acid or its derivative, for example, three sorts of dicarboxylic acid 
ester, may be used. It is about 0.5 - 500 % of the weight to the photocatalyst particle in a light catalytic coating constituent, the 
content of dicarboxylic acid and its derivative has 5 - 500 desirable % of the weight, its 10 - 500 % of the weight is more desirable, 
and its 25 - 250 % of the weight is still more desirable. Since the remarkable effectiveness beyond it is hard to accept even if it will 
be hard to discover the addition effectiveness and will make [ more ] it than the above-mentioned range, if there are few contents 
of dicarboxylic acid and its derivative than the above-mentioned range, it is not desirable. In addition, it is guessed that the 
mechanism of action by containing dicarboxylic acid or its derivative can improve a photocatalyst function, especially a 
hydrophilization function when it is thought that there is an operation which makes the vapor rate of a solvent slow or promotes the 
cure rate of a binder as an acid catalyst although it is not yet clear and the photocatalyst film created using the light catalytic 
coating constituent containing dicarboxylic acid or its derivative becomes porosity. In addition, the light catalytic coating 
constituent of this invention may be made to contain various additives, such as a dispersant, a surfactant, a curing agent, and a 
cross linking agent, in addition to at least a kind of compound and photocatalyst particle which are chosen from the group which 
consists of dicarboxylic acid and its derivative, a binder, and a solvent. 

[0013] Next, they are the goods characterized by this invention coming to form the photocatalyst film on the front face of goods 
using the aforementioned light catalytic coating constituent. As goods, the goods of the metal quality of the materials, such as 
alloys, such as metals, such as goods of the organic quality of the materials, such as goods of quality of non-equipments, such as 
ceramics and glass, plastics, rubber, a tree, and paper, and aluminum, and a rope, can be used. It is not restricted to especially the 
magnitude or the form of goods. The thickness of the photocatalyst film formed on goods can be suitably set up according to an 
application, for example, can be made into the thickness which is about 0.01-100 micrometers. In order to form the photocatalyst 
film on goods using the light catalytic coating constituent of this invention It can carry out by applying or spraying a light catalytic 
coating constituent on goods. Specifically For example, the sinking-in method, a DIP coating method, a spinner coating method, A 
blade coating method, a roller coating method, a wire bar coating method, It can apply by the usual approaches, such as the 
reverse-roll-coating method, brush painting, and the sponge applying method, or can spray by the usual approaches, such as a 
spray coating method. Thus, after applying or spraying, it dries or calcinates and a solvent is removed. As for the temperature of 
desiccation or baking, it is desirable to carry out at temperature lower than 700 degrees C, and it is more desirable to carry out at 
the temperature which is room temperature -500 degree C. In this case, since it will become easy for a photocatalyst function to 
fall if higher than 700 degrees C, it is not desirable. It may decompose or the compound which is chosen from the group which 
consists of dicarboxylic acid and its derivative in the case of desiccation and baking and which a kind contained at least may 
evaporate. Furthermore, in order to solidify the used binder if needed, approaches, such as UV irradiation, may be used. In addition, 
before applying a light catalytic coating constituent to goods or spraying and making it them, by considering organic system binders 
and the aforementioned inorganic system binders, such as the aforementioned organic system binder, acrylic resin, an epoxy resin, 
polyester resin, melamine resin, urethane resin, and alkyd resin, as a primer or paint, it may apply to goods beforehand, or you may 
spray and carry out if needed. 

[0014] The goods in which the photocatalyst film of this invention was formed are useful as a photocatalyst. Deleterious material, 
such as the toxic material which exists in the surroundings of it by making the light of wavelength with the energy more than the 
band gap of a photocatalyst irradiate, a malodorous substance, the stimulative matter, an environmental pollutant, a bacillus, mold, 
algae, and bacteria, is removable, and also the front face of goods is made into a hydrophilic property, dirt can be prevented or 
cloudiness can be prevented. The light containing ultraviolet rays etc. is mentioned as a light to irradiate, for example, light, such as 




sunlight, a fluorescent lamp, the black light, a halogen lamp, a xenon flash tube, and a mercury-vapor lamp, can be used. When using 
titanium oxide as a photocatalyst especially, the light containing a 300-400nm near ultraviolet ray is desirable. An exposure, 
irradiation time, etc. of light can be suitably set up with the class and amount of the matter to process. 
[0015] 
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EXAMPLE 



[Example] Although the example of this invention is shown below, this invention is not limited to these examples. 

[0016] Succinic-acid dimethyl and isopropanol were added in the example 1 light catalytic coatings (ST-K03, Ishihara Sangyo 

[ Kaisha, Ltd. ] make: what blended the hydrolysis product of a hydrolysis nature silicon compound as a binder, and blended water 

and alcohol for the sol which contains titanium oxide with a mean particle diameter of 30nm as a photocatalyst as a solvent), and 

the light catalytic coating constituent (sample A) of this invention was obtained. Titanium oxide concentration is 2 % of the weight, 

and this sample A is the silicon in a silicon compound Si02 The converted amount (solid content) contained succinic-acid dimethyl 

245% of the weight to titanium oxide 100% of the weight to titanium oxide. 

[0017] In example 2 example 1, except having replaced with succinic-acid dimethyl and having used adipic-acid dimethyl, it 
processed like the example 1 and the light catalytic coating constituent (sample B) of this invention was obtained. Titanium oxide 
concentration is 2 % of the weight, and this sample B is the silicon in a silicon compound Si02 Adipic-acid dimethyl contained the 
converted amount (solid content) 245% of the weight to titanium oxide 100% of the weight to titanium oxide. 
[0018] In example 3 example 1, except having replaced with succinic-acid dimethyl and having used glutaric-acid dimethyl, it 
processed like the example 1 and the light catalytic coating constituent (sample C) of this invention was obtained. Titanium oxide 
concentration is 2 % of the weight, and this sample C is the silicon in a silicon compound Si02 The converted amount (solid 
content) contained glutaric-acid dimethyl 245% of the weight to titanium oxide 100% of the weight to titanium oxide. 
[0019] In example of comparison 1 example 1, except not using succinic-acid dimethyl, it processed like the example 1 and the light 
catalytic coating constituent (sample D) was obtained. Titanium oxide concentration is 2 % of the weight, and this sample D is the 
silicon in a silicon compound Si02 The converted amount (solid content) was contained 100% of the weight to titanium oxide. 
[0020] Using the spin coater (Mikasa, Inc make: 1H-360S), by setting a rotational frequency to 1500rpm, applied to the glass plate 
in 10 seconds, it was made to dry for 10 minutes at the temperature of 150 degrees C after that, and the light catalytic coating 
constituent (samples A, B, C, and D) obtained in the aforementioned example and the example of a comparison was used as the 
test panel (goods). It is ultraviolet-rays quantity of light 1 mW/cm2 using these test panels (goods) to a contact angle (inside of 
Table 1, data for optical irradiation time 0 minute) with the water of Ushiro who left it in the dark place for 24 hours, and a test 
panel (goods). The result of having measured the contact angle with the water of Ushiro who did the predetermined time exposure 
of the black light is shown in Table 1. This result showed that the test panel (goods) using the light catalytic coating constituent of 
this invention was excellent in a contact angle with water being low (it being able to consider as the range which is 0-10 degrees), 
and the fall of the contact angle under an optical exposure being early, i.e., initial hydrophilization activity, also before an optical 
exposure. 



[0021] 
[Table 1] 
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[0022] Next, the result of having held the aforementioned test panel (goods) with which ultraviolet rays were irradiated and the 
contact angle of water became 0 degree in the dark place is shown in Table 2. This result showed that the test panel (goods) using 
the light catalytic coating constituent of this invention tends to maintain the condition that a contact angle is low, i.e., excel also in 
the maintenance nature of hydrophilization activity. 
[0023] 
[Table 2] 
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[0024] Next, the dirt component was made to adhere to the aforementioned test panel (goods) with which ultraviolet rays were 
irradiated and the contact angle of water became 0 degree, and the recoverability of hydrophilization activity was investigated. The 
spin coater (Mikasa. Inc make: 1H-360S) was used for each test panel (goods) for the xylene solution of 0.005% of linolic acid 
triglyceride, and it applied in 10 seconds by having set the rotational frequency to 1000rpm, and was made to dry for 10 minutes at 
the temperature of 100 degrees C after that. These test panels (goods) are used and it is ultraviolet-rays quantity of light 1 
mW/cm2 to a contact angle with the water before an optical exposure, and a test panel (goods). The result of having measured the 
contact angle with the water of Ushiro who did the predetermined time exposure of the black light is shown in Table 3. This result 
showed that the test panel (goods) using the light catalytic coating constituent of this invention was excellent in recoverability with 
the fall of the contact angle under an optical exposure a contact angle with water is low and early, i.e., hydrophilization activity, also 
before an optical exposure. 
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